A new species of the genus Cicadatra Kolenati, 1857, C. hei sp. nov., from Sichuan Province, China is described. A key to the species of Cicadatra from China is provided. Morphological characters for 9 taxa of the tribe Cicadatrini and for 3 outgroup taxa are examined to present the first phylogenetic reconstruction within the Cicadatrini. The monophyly of Cicadatrini is supported, and Cicadatrini is more allied to the outgroup Cicadetta of the subfamily Cicadettinae (= Tibicininae auct.) from TNT and WinClada analyses. The systematic status of the tribe Cicadatrini is discussed. The genus Cicadalna Boulard, 2006 is recognized to be a junior synonym of Emathia Stål, 1866, and Cicadalna takensis Boulard, 2006 is transferred from Cicadalna to Emathia to become Emathia takensis (Boulard, 2006) comb. nov.
Introduction
Amyot (1847) established the genus Cicadatra with Cicada atra Olivier, 1790 as the type species. Kolenati (1857) treated Cicadatra as a subgenus of Cicada Linnaeus, 1758. Stål (1861) treated Cicadatra as a subgenus of Tettigia Kolenati, 1857. However, the denomination of Cicadatra (Amyot 1847) was rejected by the ICZN (Opinion 686, 1963) . Thus, the term Cicadatra was assigned to Kolenati (1857) . The original characters were outlined for Cicadatra by Amyot (1847) and Kolenati (1857) and expanded upon by Distant (1914) . Distributional analyses for species of Cicadatra in the Middle East area have been made previously by some workers from Europe, Iran, and Pakistan (China 1926; Dlabola 1960 Dlabola , 1970 Dlabola , 1979 Dlabola , 1981 Nast 1972; Linnavouri 1962; Melichar 1896) . In more recent years, some new species of Cicadatra have been described from nearby Iran, the Mediterranean region and Pakistan Ahmed et al. 2012; Mozaffarian & Sanborn 2010; Mozaffarian et al. 2010; Simões et al. 2013; Mozaffarian & Sanborn 2015) .
Identification of species of Cicadatra is challenging due to the variation of species and the similar general appearance of many species within this genus (Ahmed et al. 2013) . The Cicadatra exhibits a wide geographical distribution across the Palaearctic Region extending westward from Pakistan across the Middle East to Europe, North Africa and the Mediterranean region, northward to Russia and Georgia, and eastward to India and China (Nast 1972 Mozaffarian & Sanborn 2010 , Ahmed et al. 2013 , Ahmed et al. 2015 . This genus is currently represented by 41 species worldwide, among which only 2 species are known from China (Sanborn 2013) .
In our study, we described one new species (Cicadatra hei sp. nov.) of the tribe Cicadatrini from China, and examined morphological characters to present the first phylogenetic reconstruction within Cicadatrini derived from a cladistic analysis. We scored 30 morphological characters for 9 taxa of Cicadatrini and for 3 outgroup taxa. Analyses were based on maximum parsimony using both programs TNT 1.1 and WinClada 1.0. The systematic status of the tribe Cicadatrini is discussed. In addition, according to morphological characters, the genus Cicadalna Boulard, 2006 is recognized to be a junior synonym of Emathia Stål, 1866, and Cicadalna takensis Boulard, 2006 is transferred from Cicadalna to Emathia to become Emathia takensis (Boulard, 2006) comb. nov. 17 . Fore wing apical cell 1: (0) as long as or longer than apical cell 2; (1) shorter than apical cell 2. 18. Hind wing apical cell 1 with its distal end: (0) clearly shorter than end of apical cell 2; (1) as long as end of apical cell 2. 19. Fore wing M and CuA: (0) unfused and widely separated at basal cell; (1) unfused but very much closer to each other; (2) meeting at basal cell. 20. Fore wing vein CuA: (0) bowed; (1) angled. 21. Hind wing veins M and RP: (0) separated at their bases; (1) fused at their bases. 22. Hind wing 1st cubital cell width at distal end: (0) much greater than 2nd cubital cell (twice or more); (1) slightly greater or about equal to 2nd cubital cell; (2) narrower than 2nd cubital cell. 23. Hind wing anal lobe: (0) broad with vein 3A usually strongly curved at distal end, long and separated from wing margin; (1) narrow with vein 3A tending straight, short and usually adjacent to wing margin. 24. Shape of dorsal beak of pygofer: (0) apex pointed and thin apex in lateral view; (1) apex somewhat rounded and thick in lateral view; (2) Phylogenetic analysis. The phylogenetic analysis was performed in TNT 1.1 (Tree Analysis using New Technology; Goloboff et al. 2003 Goloboff et al. , 2008 , and the size of the dataset allowed exact searches to be made under the traditional search with 1000 replications. The branch support values were calculated with the function implemented in TNT (tree bisection and reconnection, TBR, from existing trees). Bootstrap replicates (Felsenstein 1985) were completed to assess node support with 1000 replicates and 50% was used as the cut off value. Character distributions were examined using WinClada 1.0 (Nixon 2002 Head including eyes narrower than base of mesonotum; less than width between eyes. Postclypeus not protruded. Pronotum wider than long with lateral margins more or less obliquely straight. Male abdomen short, about as long as forebody; timbal covers incomplete. Male opercula short and transverse, not extending beyond posterior margin of abdominal sternite II. Wings hyaline, with 8 and 6 apical cells on fore wing and hind wing, respectively; fore wing usually with infuscation at bases of apical cells and more than twice but less than three times as long as broad. Pygofer elliptical in ventral view; dorsal beak and upper lobes present. Aedeagus curved ventrally from slit of medial uncal lobes, with several processes apically and subapically. Etymology. The species name is named after the collector. The gender is feminine. Description of male. Head ( Fig. 1A -C) about as wide as pronotum. Generally black without distinct markings. Eyes brown, ocelli dark brown. Supra-antennal plates orange-yellow. Postclypeus orange-yellow, with longitudinal central fasciae black; series of 7-8 transverse fasciae black. Anteclypeus black. Rostrum with black apex extending to mid trochanter. Genae black, with dense, long silvery hairs. Distance between lateral ocellus and corresponding eye slightly wider than distance between lateral ocelli. Thorax ( Fig. 1A-C) . Pronotum almost black, with anterior margin yellow; a central yellow fasciae, extending from anterior margin of pronotum, broadened at posterior end; pair of faint yellow spots near anterior margin of pronotum; pronotal collar yellow with posterior margin rippled. Mesonotum black, without distinct markings. Cruciform elevation yellow, with anterior and posterior angles black. Thoracic sternites black, with dense, long silvery hairs.
Legs (Fig. 1E) . Black with orange-yellow patches. Fore femur with only two spines, secondary spine erect and subapical spine curved.
Wings (Fig. 1A, B) . Hyaline, veins ochraceous. Fore wing with distinct, continuous infuscations at bases of apical cells 1-7 and proximal portion of apical cell 1. Hind wing with distinct, continuous infuscation at bases of apical cells 1-5; proximal portions of cubital cell 2 and anal cell 1 tinged with light brown.
Abdomen (Fig. 1A, B, D) . Black, with white pollinosity fasciae between tergites VI and VII. Timbal covers black, short and rounded, incomplete but concealing timbals mostly; timbals with ten long ribs. Opercula ocherous, covered with silvery hairs; with rounded apex not extending beyond posterior margin of sternite II. Abdominal sternites mostly black, covered with dense silvery hairs.
Genitalia (Fig. 1F-H) . Pygofer rounded in ventral view, with dense, long silvery hairs. Dorsal beak long. Upper lobes of pygofer well developed, very long and pointed. Basal lobes of pygofer widened basically, and slightly pointed apically. Uncus short, pair of median clasper processes separated basally. Aedeagus with basal part broadened; apex with three sclerotized processes and two folded saccate hooks.
Description of female (Fig. 2) . Opercula scarcely developed. Abdominal segment 7 with posterior margin incised at middle. Abdominal segment 9 black, with yellow median marking in ventral view. Ovipositor sheath black, extending beyond abdominal segment 9. Other characteristics similar to male.
Habitat. The adult emergence of this new species gets started from late September and lasts to December, which is much later than that of most other cicadas occurring in Sichuan Province. Most individuals were observed sitting and singing on Zill Mango trees (Mangifera indica L.), but also on some other plants such as Dodonaea viscosa (L.) Jacq. and Sorghum bicolor (L.) Moench (Fig. 3) .
Distribution. China (Sichuan).
Remarks. This new species is similar to C. gregoryi, but can be distinguished by the following characters: white pollinosity fasciae between tergites VI and VII of abdomen, continuous infuscation at bases of apical cells 1-7 of fore wing, the broad infuscation on apical cells 1-5 of hind wing, the two spines of fore femur, and the developed basal lobes of pygofer. Diagnosis. Head about as long as pronotum, including eyes about as wide as base of mesonotum. Rostrum almost reaching the posterior coxae. Pronotum a little shorter than mesonotum, with barely developed lateral margin, not amplified. Abdomen short, about as long as forebody. Timbal covers incomplete, narrow and exposed inwardly; male opercula small, not extending beyond posterior margin of abdominal sternite II. Wings hyaline, with 8 and 6 apical cells on fore wing and hind wing, respectively.
Remarks. The genus Cicadalna was erected by Boulard (2006) for the type species, Cicadalna takensis. Later, the same authour reviewed Cicadalna and placed it in the tribe Cicadini of the subfamily Cicadinae (Boulard 2013) . However, the incomplete timbal covers, small opercula, shape of male genitalia and wing venation are inseparable between Cicadalna from Emathia, and no other sound morphological characters are available to separate these two genera. Accordingly, Cicadalna is treated here as a junior synonym of Emathia. Emathia takensis (Boulard, 2006) comb. nov. Boulard, 2006: 592. Phylogenetic analyses TNT analysis. This study represents the first attempt to use a cladistics analysis to elucidate the relationships within the tribe Cicadatrini. The matrix includes 30 morphological characters coded for 9 genera of Cicadatrini and 3 outgroup taxa (Table 1 ). An exact search using the traditional search algorithm of TNT yielded a parsimonious tree. The monophyly of Cicadatrini is supported, and Cicadatrini is more allied to the outgroup Cicadetta of the subfamily Cicadettinae (= Tibicininae auct.).
Cicadalna takensis
WinClada analysis. The analysis resulted in 10 equally most parsimonious cladograms with a length of 82, a consistency index of 0.53 and a retention index of 0.42. For discussion, we reproduced one of these 10 trees representing the most topological similarity to the TNT tree. In this selected tree (Fig. 4) , the monophyly of Cicadatrini is also supported by a number of undisputed characters, and Cicadatrini is more allied to the genus Cicadetta of the subfamily Cicadettinae (= Tibicininae auct.). Vagitanus is the first divergence which is separated from other taxa of Cicadatrini due to the head width including eyes about as wide as base of mesonotum (char. 0: 1), male abdomen shorter than forebody (char. 6: 2), male opercula longitudinal with inner margins curved inward apically (char. 8: 2), timbal covers concealing timbals mostly (char. 10: 0), and fore wing apical cell 1 longer than apical cell 2 (char. 17: 0) . Klapperichicen is the sister to the remaining taxa, which is characterised by male abdomen as long as forebody (char. 6: 0). The remaining taxa have the following apomorphies: timbal covers oval shaped (char. 11: 2), and tergites 2-6 nearly straight and tergites 7-8 tapering apically (char. 13: 2) . Shaoshia is the sister to the remaining taxa due to the following characteristics: lateral margins of pronotum nearly rectangular (char. 2: 1), fore wing with 7 apical cells (char. 14: 1), hind wing with 4 apical cells (char. 15: 1), and apex of dorsal beak of pygofer somewhat rounded and thick in lateral view (char. 24: 1). The remaining taxa, with one synapomorphy (upper lobes of pygofer long and pointed (char. 25: 1)), split into two clades. The clade "Mogannia + Bijaurana" is separated from the clade "Cicadatra + (Chloropsalta + Emathia)" due to the following characteristics: rostrum reaching posterior margin of mid coxae (char. 1: 1), male tergite 3 wider than tergite 2 and then tapering apically (char. 13: 1), and hind wing apical cell 1 with its distal end as long as end of apical cell 2 (char. 18: 1). Metcalf (1963) and Duffels & van der Laan (1985) put 13 genera in the tribe Cicadini, i.e., Cicada L., Cicadatra, Emathia, Illyria Moulds, 1985 , Leptosemia Matsumura, 1917 , Neocicada Kato, 1932 , Nipponosemia, Onomacritus Distant, 1912 , Psalmocharias, Tamasa Distant, 1905 , Taungia Ollenbach, 1929 , Triglena Fieber, 1875 and Vagitanus. However, Lee & Hayashi (2003) treated Cicadini as a subtribe of the tribe Dundubiini and also included the species of the former Terpnosiina and Leptopsaltriina in their sutribe Cicadina. Later, Lee (2008) changed the tribe name from Dundubiini to Cicadini, with four subtribes included, i.e., Cicadina, Cosmopsaltriina, Dundubiina and Tosenina. Lee & Hill (2010) added the subtribe Psithyristriina Distant, 1905 to Cicadini. Lee (2011 also added the subtribe Oncotympanina Ishihara, 1961 to Cicadini to increase the number of its subtribes to seven. However, Lee & Emery (2013) elevated the subtribe Leptopsaltriina Moulton, 1923 to the tribe Leptopsaltriini Moulton, 1923, placing the following six subtribes in this tribe: Puranina Lee, 2013 , Leptopsaltriina, Mosaicina Lee, 2013 , Gudabina Lee, 2013 , Euterpnosiina Lee, 2013 , and Leptosemiina Lee, 2013 . Sanborn (2013 put five subtribes in Cicadini, i.e., Cicadina, Oncotympanina, Psithyristriina, Minipomponia Boulard, 2008 , and Leptopsaltriina. More recently, Lee & Emery (2014) elevated Dundubiina Atkinson, 1886 to the tribe Dundubiini, and included four subtribes in it (Dundubiina, Megapomponiina Lee, 2014 , Orientopsaltriina Lee, 2014 , Aolina Boulard, 2012 . The definition of the name "Cicadini" has been changed repeatedly, which causes many difficulties and chaos. In addition, the systematic status of the tribe Cicadatrini, currently put in the subfamily Cicadinae, also remains questionable. Lee & Hill (2010) recognized Moganniini as a junior synonym of Cicadatrini and redefined the latter by including Cicadatra, Psalmocharias, Mogannia, Nipponosemia and Emathia. Chen et al. (2012) suggested that Mogannia may be more allied to some members of the subfamily Cicadettinae (= Tibicininae auct.) due to the following common characteristics: 1) width of first cubital cell of hind wing at distal end much broader than second cubital cell (twice or more); 2) upper lobes of pygofer present; 3) large claspers dominating the whole 10 th abdominal segment; 4) uncus duck-bill shaped, small and flat, not dominant; 5) aedeagus restrained by claspers; 6) fore wing vein CuA1 divided by a cross vein so that proximal portion is the shortest; and 7) male opercula more or less reaching margin of tympanal cavity, directed towards distomedial margin of tympanal cavity, apically broadly rounded, not meeting. Lee (2014) synonymized Nipponosemia with Vagitanus and tentatively kept Cicadatrini in Cicadinae by including the nine genera, i.e., Psalmocharias, Cicadatra, Emathia, Chloropsalta, Klapperichicen, Shaoshia, Mogannia, Vagitanus and Bijaurana. According to the morphological cladistic results of our present study, the Cicadatrini genera are closer to the outgroup Cicadetta, which also indicates that the Cicadatrini is more allied to related groups of Cicadettinae (= Tibicininae auct.) than to members of Cicadinae. However, we only chose male adult morphological characters in the present phylogenetic analyses. The systematic position of Cicadatrini and its phylogenetic relationship with related taxa need to be further researched based on more morphological and molecular data, etc.
Discussion

